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THE DEVELOPMENT OF THE 
INVERTEBRATES. 

Text-book of Embryology. Edited by W. Heape. 
Vol. i. Invertebrata. By Prof. E. W. Mac- 
Bride. Pp. xxxii + 692. (London: Macmillan 
and Co., Ltd., 1914.) Price 25 s. net. 

HE appearance of Balfour’s great work on 
comparative embryology in 18S0 marked 
an epoch in the history of zoology. Since then not 
only has a vast quantity of new information been 
acquired, but whole new branches of the study 
have been developed. For instance, we now have 
the science of experimental embryology, which 
aims at discovering the conditions and regulative 
processes of differentiation and development—a 
science founded by Roux, Driesch, and others; 
while to E. B. Wilson and other American ob¬ 
servers w.e owe the study of cell-lineage, whereby 
the prospect is opened up of being able to trace 
back homologous organs not merely to germ- 
layers, but to corresponding individual cells in 
the early history of the embryo. To give a clear 
and concise account of these modern researches is 
indeed a difficult task. Prof. MacBride is the 
first Englishman to make the attempt, and it may 
be Said at once that he has been, on the whole, 
most successful. 

The descriptions are remarkably lucid, and easy 
to understand with the help of an abundance, of 
really excellent illustrations. Each chapter deals 
with a separate group. After a brief introduction, 
it begins with as complete an account as possible 
of the whole development of a typical example, 
from egg to larva, and from larva to adult. Other 
forms are then briefly compared with the type, 
and there follows a discussion of the general 
features of the embryology, of their phylogenetic 
significance, and of the affinities of the group. 
There is much to be said for this mode of treat¬ 
ment, The story of the development is continu¬ 
ous, and the reader is presented with a very com¬ 
plete picture of the ontogeny of a representative 
of each .group. At the same time there is some 
danger that he may not fully realise how much 
diversity of development there often is among 
closely allied animals; and that the type chosen 
may be, and indeed often is, the most specialised. 
Following the history of normal development, we 
also find in many chapters an interesting discus¬ 
sion of the results of experimental embryology. 
Here and there the text is varied with useful notes 
on the occurrence and habits of larvse, and on 
methods of collecting and preserving material. 
Such a work is bound to show weak points, and 
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the chapters are certainly of unequal merit. 
Readers will turn with special interest- to the part 
devoted to Echinuderms, since Prof. MacBride’s 
important researches on these animals are well 
known. They will not be disappointed, but will 
find, we think, the best account of the embryology 
of the Echinoderms yet published in any text¬ 
book. On the other hand, certain obscurer groups 
are altogether omitted, or are scarcely mentioned. 
Considerations of space may, no doubt, have com¬ 
pelled the author to aim rather at giving a full 
history of the more important forms than at com¬ 
pleteness. But we venture to think that it would 
have been better to devote more attention especi¬ 
ally to organogeny in the earlier chapters, and to 
have collected the parts dealing with experimental 
work into a separate volume. For the general 
questions, which the experiments are designed to 
elucidate, are far better discussed as a whole than 
piecemeal in the various chapters. Want of space 
has also prevented Prof. MacBride from giving 
any historical account of the subject, from refer¬ 
ring in most cases to any but the most recent 
publications, and from providing a fuller biblio¬ 
graphy. 

Knowing what difficulties the writer of a text¬ 
book has to contend with, it is an ungrateful 
task to find fault with so excellent a work. Yet 
some points may be mentioned which might well 
be improved in a second edition. We doubt 
whether the reader of the chapter on the Porifera 
would gather that there takes place in many 
sponges the remarkable developmental process 
known as the “inversion of the layers,” so well 
described by Delage, Minchin, and Maas. Since 
he admits, we believe quite rightly, that the 
Ectoprocta and Endoprocta are independent phyla 
“not descended from a common fixed Polyzoon 
ancestor,” why has not the author the courage to 
separate them, following the example of some of 
his predecessors? Again, we find the Opistho- 
goneata and the Progoneata still joined in the 
artificial group Myriapoda. Such conservatism 
obscures the issue, and hinders progress. We 
wonder, also, why he retains the word nephridium, 
even in inverted commas, for the segmental ducts 
of Peripatus, derived from the ccelomic wall, and 
not homologous with the nephridia of the earth¬ 
worm to which Lankester first gave the name. 
Indeed, the whole question of the nephridia, their 
development and homology, seems -to be very in¬ 
adequately treated. Here the author appears to be 
treading on unfamiliar ground, and to be insuffi¬ 
ciently acquainted with the literature on the sub¬ 
ject. Even less satisfactory is Prof. MacBride’s 
discussion of the coelom. Its origin is vaguely 
referred to the radial enteric chambers of some 
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remote Ccelenterate ancestor. The author appears 
to forget that these chambers are formed in a 
fundamentally different way and order, by the 
ingrowing of mesenterial folds. Moreover, one 
of the many serious objections to this theory is 
that it fails utterly to bridge over the gap between 
the Ccelenterate and the Ccelomate, and leaves 
quite unexplained the structure of the Platyhel- 
minth and Nemertine. It is just here that the 
Gonoccele theory has proved so valuable, giving 
the only intelligible interpretation of the morpho¬ 
logy of these lower forms, founded not on vague 
speculations, but on the comparison of well-estab¬ 
lished facts in comparative anatomy. This theory, 
founded and supported by Hatschek, Ed. Meyer, 
Lang, and many others, Prof. MacBride dismisses 
with scorn, and the remarkable statement that any 
vogue it has obtained “ is only in consequence 
of the myopic concentration of attention on the 
facts of development in a limited number of 
groups, and the neglect of the facts of develop¬ 
ment in other groups ” (p. 166;. 

The suggestion made on p. 661 that the diverti¬ 
cula of the gut in the Platyhelmia represent the 
coelom takes us back some thirty years to a time 
before the structure of these animals was under¬ 
stood, besides being in direct opposition to the 
teaching of cell-lineage so clearly described in this 
very volume. The determination of the homology 
of the mesobla.st cells in Platyhelminths, Nemer- 
tines, Annelids, and Molluscs is surely one of the 
most important contributions of modern embry¬ 
ology to the morphology of the Invertebrata. 

The author is less happy in his phylogenetic 
speculations than in his descriptions of develop¬ 
ment. So much is he under the influence of the 
recapitulation theory that almost all free-swim¬ 
ming larvae appear to him as scarcely modified 
ancestral forms. It need scarcely be pointed out 
that the mere prevalence of a common larval form 
in one or several groups of animals does not in 
itself prove that this larva closely resembles the 
adult common ancestor. It may be taken as good 
evidence that the ancestor also possessed such a 
larval stage, and is therefore an indication of the 
close affinity of the animals concerned. Beyond 
this it is unsafe to theorise without other evidence 
from comparative anatomy or palaeontology. It 
should never be forgotten that ancestors were not 
larvae, but self-supporting adults capable of re¬ 
production. Prof. MacBride would have done 
better to follow the example of Sir Ray Lankester, 
who long ago, when he reconstructed his famous 
Archi-mollusc, took as his model not the trocho- 
sphere nor even the veliger larva, but a creeping 
animal. If we adopted the author’s theories as to 
the ancestral significance of larval forms, we 
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should have to suppose that a large number of the 
characters held in common by the various groups 
have been independently developed, a conclusion 
for which there would seem to be no justification. 

When discussing general questions in a final 
chapter. Prof. MacBride appeals to hormones as 
affording a rational explanation of the modus 
operandi for the supposed “ inheritance of ac¬ 
quired characters.” This view is, of course, not 
new; Delage, Vernon, and Cunningham have 
in turn supported it. But, quite apart from the 
evidence of such inheritance, it is difficult to see 
how these internal secretions could become in¬ 
corporated into the blastogenic factors of de¬ 
velopment. 

We congratulate both the author and the editor 
on the production of this handsome text-book. It 
will doubtless be warmly welcomed by all English- 
speaking students and teachers of embryology, 
and take the place it deserves among the standard 
works on the subject. 

E. S. Goodrich. 


THE BUTTERFLIES OF AUSTRALIA. 

The Butterflies of Australia: a Monograph of the 
Australian Rhopalocera. By G. A. Waterhouse 
and G. Lyell. Pp. vi 4-239 +plates. (Sydney: 
Angus and Robertson; London : Oxford Uni¬ 
versity Press, 1914.) Price 42s. net. 

HE scientific study of the butterflies of Aus¬ 
tralia is certain to be greatly advanced by 
the appearance of this admirable work, although it 
is to be feared that the high price will tend to 
prevent a very wide circulation. It is obvious, 
however, that a costly book is implied by the 
presence of forty-three excellent quarto plates, of 
which four are coloured. In addition to this 
abundant and most necessary illustration in plates, 
the reader is provided with numbers of text figures 
as well as a valuable map-index of localities. 
One of the plates is devoted to larvae and pupae, 
one coloured plate to the variations of the Satyrine 
butterfly Tisiphone joanna, the three others to 
special Satyrinas, Lycaenidae, and Hesperidae. The 
remaining thirty-eight uncoloured plates contain 
793 figures, all natural size, of the 332 species 
recognised by the authors as at present known in 
Australia. 

Especial attention has been given to geo¬ 
graphical distribution, and the authors have made 
a point of examining long series of specimens 
wherever available. ' In this work they have re¬ 
ceived help from many students of the Australian 
Rhopalocera, while Mr. Waterhouse’s extremely 
fine collection, seen by the present writer during 
the recent visit of the British Association, has 
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